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1 

WSffSt^OlEB] 

im&mn mmmmmt^nrcmaSL (na) # 
cii^2] mmmmmtttitzmaSL (na) # 

&m&-t Z £ £ «r«r« £ t *ftrr <( X U>X a 
9<a- (0. 85-NA) /0. 15X7. 1 (S) 
CCT% fufE a 5 5 S, 5 6 5 7 *<D<5jn*"> 

tr Sftfc c i: £ ? 2,m$3M l Xtt 2 igScWd-r w 

x*/B*tai^x 0 

[gg:StJg5] «*»l7124<Dl>fn3!PfcEKOU> 

ff!!j2ggi>0. 0 0 5 xft-r-i-X^¥M 

gBfc, MfEftV^y^T^XgM^ffiV^ftf^X^tC 

15a « tiT v * W*W «S£¥S £*&?&££ 

&¥*&£* zytT* xtmikmSo 

[0 00 1] 

**fflf *W^^BflP» (NA) ^fta)tf-f^ffflM 
»U>XMlftc*Ol/>X*fflV»fc3tttr -y * r y xg 

[0 0 0 2] 

5 — 0. 5 0WftbyX?;ffll\ 7 8 0 n mggOifcft 

5o Sfc, DVDf-^Xi'S, BflPtttfO. 6*IStD*f 
WUVX*fflV\ 6 5 0 n mig<0«l%tt5 U— tf 

[0 0 0 3] i:c5T% «7 r -rX^o^a%±lf«fci6 



(2) 1$Ba2 0 0 3 - 1 6 7 1 9 2 

2 

[0 0 0 4] ?IT, «fc05SV>&S«r*-r«U— If-fc 
Lift ffi5A^4 0 0 nmOV>to»*5«feU— If-tf 

[0 0 0 5] Buf5SV-'§SPSl*^rs«!|ai^>'Xi: LT 
«, mtflxT^X^AtfSS^nT^So 

[0 0 0 6] (A) Jpa J. Appl. Phys. Vol. 39(20 
00) pp. 978-979 M. Itonaga et a I. "Optical Disk S 
ystem Using High-Numerical Aperture Single Objecti 
10 ve Lens and Blue LD" . 

[0 0 0 7] (B) Jpa J. Appl. Phys. Vol. 39(200 
0) pp. 937-942 I. Ichimura et al. "Optical Disk Re 
cording Using a GaN Blue-Violet Laser Diode" . 

[0 0 0 8] CCT\ (A) B\ PPifctfO. 7<om\y 
^X^fflVfcv-X^A^fBSU (B) ti, ffla&tfi 
0 . 8 5 <D 2 m U>X£fl!«/->;fcS'X-r A*fB&^*„ 

[0 0 0 9] Cft6« N iSN AfttCtSv'X-rA^cO 

i&Ttctim-tzrcibK.* xt?<D&®m<om-£%. c 

D<D1. 2mmXliDVDO0. 6 mmfr £>5f < LTV' 

20 z>££tfm<D%f®x*2bz>* mmmcomtEtt, (a) kj; 

nifO. 12mmt% (B) ICJcfttfO. ImmT'S 

0. 3mm<fcf)Sl^®JiT-£3C ttfasnTV^o 
[0 0 10] tflfE (B) <D2Sfb>X*fflV/£->X7 1 A 
tt, MnRfct (a) fcjfrST:*:*^*.©©, ifiifitf 
! esMft±tL-i'X^2tSf i e.Sft£:i:^6 s S^tetc&t) 

l-33Xhfeli<%5. *6tC, fHMStttf&tt (B) 
&c3^nTV3<fc'5lC, 0. 1 3mmgSi:fie3l50DV 
D^<D«fc?lc*U>X#fflVfc^-8-<DS$ 1 mmtctt^T 
30 »<, ^**^©«sfe©fefi*ttftMiu f^fAoi 
SlttsbMSTf 3 t v>5 Xtia * -5 o 

[ooi i] ^ct% ^ttf^x-rzaca, eaaiSAc 

[0 0 12] - 1 6 3 5 1 OKtt, BflP&tf 

o. 6~o. 8mm<Dmis>x*m^tcttVdi'>xtfi5, 

[0 0 13] 

40 vxoBMWBniBTfcsc tti, se3t5^p,^p.nrv> 
h • u^xicsfl-rsw^ (^eaiE*fii5. ^dk^?4# 

ItSiJW^ffi^ 1 9 5 8^3^) »Cf±, ie^^,^P^PlS«: 
[0 0 14] *fc, Kfl.W4- 1 6 3 5 1 OfCJi. PfSP 

^^o. 6~o. 8mm<Dmisyx&m^tc*iVdi>yx 

[0015] la^l^^p.. mtcsw-^pr^^m^fc^ 
jo t*«, j«vBBP***-i-*u>x*«f^-r*c4:^m* 



3 

IS) TfeSo L/cAST, M^l/>X^O§ii:AM<Di§ 

[0 0 17] LfrU l^>X©KtH4tefc»3fi4*SI*i* 
tf»L<&£o 

[0018] his, c<D^o^mmmm<Diy>xv 

[0 0 19] «LhJRH«. LTfcfo-r*r 
Jz:*<tr*^»"e**^ ffi^iKMfi. BBPtttfO. 6 
ftSfv^Bflp»*^"r S l^Xlcfci^Tti, 

s^&oiittic&So 

[00 2 0] ffiSOJc-S&SEtrC, tttt^av^Hffi^W 

SS«tltl/>5o «PBfl¥5-2 4 1 0 6 9. WMPF4- 
1 6 3 5 1 0&> {HT?**o 
[0 0 2 1] «H¥4- 1 6 3 5 1 01C&, ttSBtfA* 
ftl/>XOJg«K5H3b<IEKSnTV^o b^L&tfS. 

v\> HPRjWt—O. 7 S^S^^HSSWIZCOU-VX 
(SI^5 3 2 nmT% MP&#0. 8 0tt«) 

[00 2 2] ^P>tC. cn6O5fe^®{i0^-rSBH^^ 

/"Co 

[0 0 2 3] $fc. ffiNA{fc«:0Sfc«>lc, 2Sfl/>X 

^subl/c m^msMorctbic, tVx^c 

DOKfc D V D^lnTtis 0. 3mmg^5 e C 

*itt»®J:3teU 0. 13mmt^ 0 CCDSggtteUV 
X<0HW-te«fc U>XOJfcj«B«*lfy*T 
yyo^ffc*ffl*av^lEi»k:KffiLft»&a:^ ISO. 



(3) ^2003- 1 6 7 1 92 

[0 0 2 4] (C) Jpa J. Appl. Phy 

s. Vol. 41(2002) pp. 1804-1807 6. Hashimoto et a I. 

"Miniature Two-Axis Actuator for High-Data-Transf 
10 er-Rate Optical Strorage Sytenf . IC<£*U£. 2gMt 
St©NA = 0. 8 S^DU'^XTfeoT, JNO&EJBtfO. 
8 8mm^/J^b>X^^ntt^o C^l/^X 

l5K*nfcL/VX<D^KilEMI«±0. 1 mm££6fc:$K 

[0025] BuSE<oHBJca*Ta*sns 
vXfccfcsye^x^owttuvXMt/fc^oi^vx* 

[0 0 2 6] 

^S*ffik«tlfcBBP» (NA) ^0. 7 5JK±©*l/V 

S©ffi»k«WOj«^ft^mSO#l*WTTa6ao tuts 
JO ffiSOftftfc, 5 7*tfff*b<, 5 6*#J:»)»*L 

[0027] $rc. *mn\z&&%7*x5mtt^\si>' 

Xtt. Iffi^^I^^n/cf^PS (NA) ^0. 7 5 

So 

[00 2 8] 

0<a- (0. 85-NA) /0. 15X7. 1 (S) 
[0 0 2 9] CCX\ tufBNA«> flfc*;tt;£<D}t»fc:<fc 
40 SHPft-PfeS. MIBott. 5 7«tflffSt<^ 56* 
WD»$L<> 5 5fi^&iat)B*U\ 

[00 3 0] »£L<te. *«Wfcff*Jttr^^*ffl» 

[0 0 3 13 Sfc. »SL<ti\ *«BBlC**3t7*-<^ 
*JB»toU>XH:* iSS4 5 0 nmttT^Ttig^ML 
T^ir£ftSo 

50 [0 0 3 2] *58Wt±. DVDf^X^ CDf>fX^ 
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[0 0 3 3] £fc, ±3S©HH*»SW-*fc«>te:» #5? 

* * t ttmir Z> £ £ tf» £ L v \ 
[0 0 3 4] Hufeb^Xfi. 1312 «f-7tiS^6.ttJ« 

-r s v— 9*-jt ^Rgftf ? n a ^ ft-r x * <vmc js i; 

<1*SgJ8>0. 00 5x^X^1 
[0 0 3 5] sjESEWtfiSSJtt^^^EaW^llttx 
Wf Eft y * 7 y t , tuff Eft \£v*TV?m.W& 

[0 0 3 6] ^ftfJUcmzftT* BUSS 

■cjtr * x * teE»« tir v *«««:B«fe-r £ 

[0 0 3 7] 

[0038] *mm<D&m<Dyt7 t -<7>'!?mttifoi< 

[0 0 3 9] ^USEO^jSTtt, $A±iRM, ttttiKSR 

[0 0 4 0] (1) tt±iRfS*««-r*fcii>, U>X© 

[0 0 4 1] (2) tt*lJR«*»«-r*fc«>, U>XjB« 
EK-^^ffifcLTV^Cto 
[0 0 4 2] (3) ffl«4iS«r»«-r*fcft» f 2Itf 

[0 0 4 3] iffiiP^IU^Xli, MJhiRX&tfMftiR 

sesaft-rsfe*®** d) t (2) <D2-D*mmc 

ffi'rz-tCttfm&Zo *fl= (1) t (2) %HI$fci»;te 

[0 0 4 4] LfrU -fiSt, M (1) Si; (2) * 
iSSfcLTV^t, (3) 

[0 0 4 5] -ft, 3kVr (2) t (3) tfttfcSft* 
t, I^X^ifcWESfciWtfcWfcU fro|g2S£>IE3£ 

[0 0 4 6] *fWf5<DJB«£i3^T«, $lfi±H2MRa*$a 
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(J 

niKM*5i«-r^fc460^ft (1) t (2) , 

*m&-rz>rzit><D0kft (3) 

S2ntl^M (3) <Dffi%Zmft?2>£tT^ tt± 

[0 0 4 7] tuf2Lfc rwcpSJtO*#V^I*ffi7y 

¥f4*ftjBIP^r«ft» 1 9 5 8^3^) K«fcSi:, ffii 
E^^MU^XlcgBUT, MUSE**— JSfcLT* V> 

Mj£¥«©ffl#^to-&©«»T\ (1) t (2) * 

V^5o 

[0 0 4 8] H^SISS r7X5tf-f 7^*U 

VX^iftT^X^ft^^DJSfflJ , ft¥ 2 7, 1 
2 (1 9 9 8) p 7 2 OlCttUot, ®F^©{l^c3Svb 

>x«, (3) ^rss-rsct^^nr^^o 

[0 0 4 9] CCT\ (1) t (2) ^S-TSIN 
SffiU^XOSttOrt'C, *ft (3) ^rffiS-r^t^ 

ST'fe5fci6T*fe«o 
[0 0 5 0] *«©aW#<0«P«fte«J:tltf % Hfl 

□»****< ^ff (i) ~ (3) fco 

So 

[0 0 5 1] US, WDVDf-^Xi'fflcratf 
30 0. 6OU>X3aiCDx-rX^<DP^P?&V0. 4 5 

©uvxeDgflET&nar, Mn&tM&Wctb. m&*w. 

[0 0 5 2] Cti{C*tLT, Bflpa^jB'D, «S«<JB 

[0 0 5 3] ^f«lffiiJBtt*«ft»teS6iEUTffl«aM*4l 
HfflWftU>X«r#*fci6K:{4SSS:^TfeSo 

[0054] cnii, sijomv^^-rst, n±wMt 
50 ©we**^*, ^-rs^tfem^-So 
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[005 5] f LT, C<D£otC#mfiJ&tt*n&'?2> 

mat. f£\m<Dm±m§mzT*<Dm<D&mtm&t& 

[0 0 5 6] jfcfr (1) (2) £rB& 

a^t^J^t-bTfe-^T, ^ (3) Offi 
JEftj^ H33feS ffttS < cfc 5 & U>X£:^lSft U 

ttlUfCo &*5> U>X<OStf"MSf±. 4 5 0 nmOT 
£?£L<. SftWlC&4 0 5 nmrfe^o 
t00 5 73 HlB, U>Xfcfe»*»fir»aBB«*^ 

[0 0 5 8] TtfStC^tC^UVXl inline 

[0 0 5 9] B2(i, «*ffi£©ft»0*lffi^<DA» 
ftfciRMKttOKI«*^BTfc£o B2OAI^.0. 

1. 5 5. fr^Otel. 6 5, !?§AfJ:l. 7 5, ^ 
Ott 1 - 8, fSHtOtt 1 . 8 5©W*M>JB»f**«LT 

[0 0 6 0] H*coBtt. ffiH©«5#3pm<0J§*© 
HXMT^So H^lc^T, WF*tB(il. 5 5, £M§x 
ttl. 6 5.. fJ-9A»l. 7 5, RHfDttl. 8, W« 
♦ « 1. 8 5 05B«0®Sf**aUTV^So 

[0 0 6 1] at;:£&£. 4SHlO«iPH:^ U>XO&/5 

fcfi#fctiiIESnT^T* iRSttO. 0 0 6 A«Tt?£ 
[0 0 6 2] — )KWftllB«"e;6So -T**) 

•5. 5ff5xoatfT* j f>i^>xojp*3b^aaoTv^Tt>. 

8 = a- (0. 8 5-N A) 
[0 0 7 2] Slttt, -flfflfcUT, «*r*HSS0(ll 

©tt«**r -r & u >x^« -r * ininsa A&ts ore* 

y^to Suf2S (4) tt % *l*ffl^Ttt-»UfcliI»a-e 

[0 0 7 3] 
[SI] 
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[0 0 6 3] CCT\ fflS»afcttW»R«tfA»*U> 
X^Sfca&lC. 3 fimflCSnfOlRll^O. 0 4 AWT 
0. SftO^AAWteW-rSW^lRaWO. 0 
3 AttTOl/>X««*It, tuf5brc^# (1) - 
(3) «rJS»UT»W-r*i&E^fc* 0 
[0 0 6 4] ccta^^fc^ BU*EO<fc5lc. 

«**«ttfc:-r*J:dlc, (l) - (3) 

70 [0 0 6 5] tuSBLfcJ:-5^ **i©^l/VXii 
(1) t (2) *W3S£te»fiLfcT:/9:J--hT 

[00 6 6] C<D<fc?fcS*PU:<*:&*:. HDBtfO. 8 

5 7gWT> »*L<tt57*, £>)»£L< 
«5 61s S6EJ;D»*L<tt'5 5**?)/h*^Ci: 
^gt»5o ft*. flMBLfcgfeft (1) — (3) tOJS 

[0 0 6 73 HPRffO. 8 5iDfi^«*tt, Ktffc 

T> »SKIi5 7fi, ct5»*L<tt5 6«, S&fc: 
i9»$Ktt5 5*fi(TT6fttf, +#&»*l'>' 

x. ■rato-6«jiB*ft (i) - (3) teov^TA»ai^ 
>x&^-r«c 

[0 0 6 8] t£ZT\ aW«iO*«W)UVX**Safc: 
[0 0 6 9] ££tc, C<D<fc?&/£^U>XT*te, &m 

[0 0 7 0] ^Ct?, ^»CDlxVXOBMH-*J±«bfcfc 
Boftj^tf*!:, IRlVOAMAett. HQS 
#0. 8 5^BjO&galC*tl,T. e«S*OBB«3V*« 

[00 7 1] 
/0. 15X7. 1 (SO • • • (4) 



50 
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EJ3 UJ 6c 


<&) 


0 . 6 0 


3 9. 8765 


0.6 5 


4 3. 0 9 6 9 


0. 7 0 


4 6. 2232 


0.7 5 


4 9. 1486 


0.8 0 


5 1. 6 4 7 4 


0.8 5 


5 3. 2516 



[0 0 7 4] 0 3teti, FM^AIfft^llM^b JO 
TSVTo at* 5 3. 2 5 1 6gTfe§ 0 H^orSHf^tt 

[0 0 7 5] $fc. 0JC». l^VXG>JP*#l. 5mm 
T% SB4*OH*f*tf 1 - 7 SOl^VXtcBB-rSflSOflRIO 

KIHI*3SU ^ttElfcSfc: 

[0076] ^-rtuD^fc. ejsjKs. unofiffHi 

IBle]®^ (4) tt. -«W&SfcLT+#ft«S«*rL 20 
Tl^o * 

0<a- (0. 8 5-N A) /Q 
[0 0 8 2] llT?, ft^ate. 5 7SEOT, #£L< 

14 5 5fiTfeSo 

[0 0 8 3] ±fE2r££#>££. U^X^litOi 

(1) - (3) > <T&:bl3. «±iK««f13:, «*MXfl» 
14.- fliXa*K**iR«*Wn*BI»te}(IJ£-r«c4:tflH 

[0 0 8 4] Zt>lcffiB.*?2>£, C<D3mWh>>Xl*. 
tls^X (toric lens) <D& 0 WttT'Sotfel^o 
[0 0 8 5] ±lELfcU>X£/8^fc^e^:r 
[0 0 8 6] £f\ U>Xfc*»6n*^B«E«i»cHU 40 
[0 0 8 7] !7*— AXtf— #3b\ 0O*t£'r-f 
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[0 0 7 7] CCT\ BBPSA^O. 8 5 .fc OffitMfr&fc: 
£6lc> COftftlcltfflSAff (1) - (3) 

jc»-ra»j[Bfca<**o-e, 0>*tf«iS4*iit»*b< 

[0 0 7 8] LfrL&tf&* MPfttfO. 8 5«fc9ffiV> 

7J»A*ii4o-r* £ i: *MK«i^#*fb** i:^3-- 
[0 0 7 9] LfttfoT, BHPStfO. 8 5 «fc 
l/>X*BBPa^0. 8 5 ^jHjmtc. »£L<te57 
£D$?S:L<te5 6g. *5fc*0»*U<tt5 5 

[00 8 0] C<DC£lc£!). MPfttfO. 85£D{£ 
[0 0 8 1] 

15X7. 1 (S) • • • (5) 

[008 8] C<9££. f^fX^OT^M^ahl 

f-fX*©ffi^ftiLiis ^R(C^3V>Ts L = R • t 
a n (a) £&£ 0 

[0 0 8 9] roCXtCDZOnte, x-fX*<D»»Tfi 
RSttT^&tf* CDlCfcl^T 0. 6JK. DV.DH:^ 

o*t)«tto«'&«^*i"e«*te**3!p6% ill 20 

mm^-x^ X^Ul&l^T. 0. 3mmfeSV^> 

0. 6mm<0ffi*ft*4i;3 5o 
[0 0 9 0] tC5T*> cfcDHffifift^BofcS'X-rA 
tc&^Tt, -r-fX^JRWtty^^^^-e*!), DV 

d x * co^ o ft * c nw±KS-r § C It 

X^Offi^nLti:L = 0. 00 5-R£fc* o 
[0 0 9 1] ClT, U^XtOfPftSgJBtdw^ 

[0 0 9 2] dw= f b-d/n d 
[0 0 9 3] CCT% dttftf^X^OJPSTfct). n 
dtt#7^X*OJB«*T*« 0 f btt, &<D5£T#I5t 

^n^o r i HoaosSfc^oT^sstiTv^o 

[00 9 4] fb=f (1-t (n-l)/n/Rl) 
[0 0 9 5] fttto** U>X*W<**£* {tftSES 
*^<»SAV U>X£LT/St3£^3fc*6Kte. ffttffi 



(7) 
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[0 0 9 6] U>X©J»*<OlBBtt. M^«2mmW 
±. 3. 5 mm WTt f S il i: f So 
[00 97] CCfc»rVC, »*U<tt. ffttEMdW 

[0098] 

dw > L 

> 0. 0 0 5 • R 

[0 0 9 9] LfctfoT. (W*tfE«W*«Ta5-r-f 
X^Oi*¥itf6 0mmO^ ^ISSggttf 0 . 3m 
mJMJb, 2 5mm«li fHftEIBtfO. 1 2 Smmfil 

[0 10 0] i:C5T% f¥ttffi««rl£<"r«fc«)fc:«4, 
JH^UE«*«<-rtitf*^c:kjbV ±EOaSJ:0BB6a!P 

^btt. iail!S»BO*sa{b*lB< 0 2 6 KB* 

[0 10 1] LftS»oT, U>X©j*j«Bltett»*L 

<S1 OmmJWTT'SD. Se>£#SL<«3. 5mm 

[0 10 2] <T&fc>l3, 3WEO**« * 
©5WC*t>T^*.6*U SflPtt (NA) fcflOSffifcf IC 

[0 10 3] 0 = 2 XN AX f 

[0 104]MSStfl0mm-eNAtf0. 7 5<E>£ 
0= 1 5mm£3:£o C<DS&«\ ^<CDfte^* 
77XiItf<(><5mmIi[^«:ffl^Tl^i:i:^ 

mmOTT^^L^^l^n^o ££tC. 0 = 5mm£ 
NA = 0. 75Tf = 3. 3 3mmTfe^Ct 

[0 10 5] *«BHfc**»ev*Ty:^«lfc tuJS 



72 



70 



<tt* 3ttK ^7y^llO«l«*li0'P*S. 
[0 10 6] ^Wlcflki^-rx^cDlEail^ttllft 
^IIISSK^ tu^co^-r-<x^ffl«^lx>X^{S^ 

*toT** 0 5?^l<«> tte?*;r 9 n 

BJttf^X^JiafcU^XtfflV^T. T^-r^X^cDh^ 
[0 10 7] JKT. X2mttWll'> 

[olos] mmmrHt, *©*3a*st*Mivvciis 

[010 9] Z = CY 2 /(1+ (1- (1 + K) C 2 
Y 2 ) °- 5 ) +AYHBY 6 +CY 8 +DY 10 + 
E Y 1 2 + F Y 1 4 

[0 110] CCT% Z(iffiOM^60ffi», Yttit 

[0 1 1 l] <HSS0!11 >04li, HfiBCO 1 <DWftU> 
X<DBt®BT&*o 

[0 112] JHSl/VXl UcAftfbfe^Ltt. Si 
Ml 4:»2ffi2TH»fU 3tr-r;**2 l^3!3i: 

[0 113] U^Xtt^ti. «201!)T*8. 
[0 114] 

C*23 



50 



40 





4 0 5 n m 


nans: 


0 . 8 5 1 




2 mm 




3 . 4 mm 




0 . 1 mm 


lib' fife© «P 


0 



[0 115] U>XOEfHI«\ ^3<DilDT*fc£ 0 

[0 116] 

«3] 















1 




J. 71 


2. 75 


1.85 


-0. 9168291 


2 




-75. 9027 


0. 4605 




2518.06 


3 






0. 1 


1.62230752 

















[oi i7] 31 1 M<oimwmm±. «4oa5-p* 50 
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[0 118] 
[|§4] 





0.013687371 


r CD 6 *cofft& 


0.00087533585 


r CO 8 Slcotfcft 
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